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ABSTRACT 


.1  111  iricreaseei  in  climb  ami  level.  Hight  pei.formancti  jf  the  F-86F  with  Pre- 
■J  iirbinc  injection  modificat Iona  substantially  improve  the  value  of  this  air- 
I raft  as  a fighter “•interi  eiitorj;  however,  the  problems  of  turbine  blade  fail- 
ure and  no!«!f;le  binding  must  he  overt  omc  before  the  unit  can  bn  used  opera- 
t ionally. 


ii 


A 


I!:  ; ■ ' ..  A I-'  ' . 1 j .. 


\ui  i;  ni--  1 oiM  f KN  .1 
I-  Ml  r \ lU'l  Al-^K  II.SAK  M...  M I i'AH> 

t’.igc  Number 


A,  j^N'I'UOllUCTHlN  J 

B„  I'K.s'r  UKSDJ  J'S  I 

<;.  CONOn.l.'SiON.S  4 

I),  KNCOMMNNDA  !.;.ON,S  4 


Ai'PF.ND.lX  ,! 
F-K.  "'J'-'. 


1 <'  i inih  P(.  ni.iu<  (jM-'it.il  / (•  A)  1 

<’  (.1,1, lib  P«,ir  •< ' r in:! nee  (.Si  l.'  il  i < li)  3 

i l.ev<\,  F iKlit  A.;»-eb:  r if.'fi  5 

4 M ) v.iniu.u  l.eve  {''’.iK*''.  A 6 

b H’-'F.U  Th '.'ur  (.(■.■' '.'tb'' I 7 

(i  AirH|)(M<l  ( bi  1 1 It  r .1 1 ion  . H 

APPKI^-W  X (..1. 

.Ae  1 I non ii  III  h I 

B*  Ope  i'.  I .i  m.if  lOop'-'  i 

C.  Power  P.anl,  3 

D.  We.i^lvf.  :iti(l  Uilinei;  3 

E»  InH(.*'iim<.:iibit.,ion  3 

F.  Photog.rapli  t!  S 

APPENDIX  m. 

A,  F.liKhf.  Loj;;  1 

B.  Ojfi)4ir  >1  D.i,Pt  3 

APPENDIX  I V 

Prei.imina:t  y Report  3 May  54  1 

Prciiiminat  y Report  17  May  54  2 

Preliminary  Report  30  June  54  4 


DiyTRIBUT'ON 


I 


AF  luiicai  l^cport  (Mo.  A ]''FTC.  'I'l  ■ H 


r 

T 


i: 

i: 

[ 

£ 

I 

I 


A.  lNl'KODUCTK)JM 

1.  P:rojt'c:L  Objective 

FHght  tests  were  conductcU  on  the  F~H6F  airplane,  USA.F  No.  51- 
13B06,  with  pre-turbine  injection  modifications  to  dc*termine  the  state  of  develop- 
ment and  serviceability  of  the  installation  and  to  obtain  limited  performance  data. 

2.  Project  Authority 

The  Phase  II  performance,  and  Serviceability  tests  wore  conducted 
under  the  authority  of  the  Commander,  AFFTC  as  requested  by  Air  Research  and 
Development  Command  TWX  No.  RDTOTP  4-22-E. 

3.  Project  History 

a.  Seventeen  flights  were  made  between  21  April  and  5 May,  1954 
totaling  twelve  hours  of  which  two  hours  and  twenty-eight  minutes  were  flown  with 
PTl  in  operation.  Four  additional  f.Ughts  were  made  between  6 May  and  26  May, 
1954  by  other  pilots  of  the  Air  Force  Flight  Teit  Center  for  additional  qualitative 
evaluation  of  the  airplane. 

b.  The  airplane  was  instrumented  and  maintained  by  the  General 
Electric  Company  facility  at  the  Air  Force  Flight  Test  Center  and  was  returned 
to  them  under  bailment  agreement  upon  completion  of  the  Air  Force  flight  evalu- 
ation program.  The  flight  test  program  was  completed  26  May,  1954, 

c.  Preliminary  reports  of  these  tests  were  submitted  to  the 
Commander,  Wright  Air  Development  Center  on  3 May  and  17  May,  1954.  A 
detailed  maintenance  report  was  submitted  to  the  same  Hdq,  30  June  1954,  These 
are  included  as  Appendix  IV. 

4.  Description  of  the  Aircraft 

a.  The  airplane  flown  is  a standard  F-86F  with  6"  x 3"  wing 
leading  edges.  The  only  modification  to  the  exterior  configuration  is  the  addition 
of  several  air  vents  on  the  aft  fuselage  section  to  provide  bettor  cooling. 

b.  The  engine  is  a standard  J47-OE-27  fitted  with  a Stellite 
tailpipe,  variable  nozzle  and  necessary  controls  ahd  equipment  to  inject  standard 
engine  fuel  through  the  turbine  casing  forward  of  the  turbine  wheel.  The  fuel  is 
injected  at  four  equally  spaced  points  around  the  periphery  of  the  turbine  casing. 

The  rate  of  flow  of  PTI  fuel  is  controlled  by  cornpj^essor  inlet  pressure  and  a 
ground  adjustment  is  provided  to  allow  various  PTl  fuel  schedules  to  be  set  up. 

The  nozzle  consists  of  four  90  degree  flat  plate  segments  which  provide  a near 
perfect  circular  opening  throughout  the  nozzle  area  range.  The  nozzle  is  modulated 
by  a Solar  Microjet  unit  which  senses  the  ratio  between  compressor  discharge 
pressure  and  turbine  discharge  pressure.  This  unit  operates  by  receiving  an 
electrical  signal  of  sufficient  magnitude  to  send  a pulse  to  the  actuator  motor  to 

jog  the  nozzle  to  a slightly  more  open  or  more  cloSod  position  until  an  electrical 
balance  is  obtained. 
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i\,  PTI  lb  placod  in  nporatuni  by  muvin|.',  *hc  throttle  outboard 
while  in  the  full  throttle  position.  TIoh  aetion  rloueti  a switch  and  PTI  will  re- 
main in  operation  until  the  ap,e”  button  on  the  throttle  i«  deprcHaeti  or  until 
the  throttle  is  retardiul  unflu  iently  to  cause  an  unbalance  between  PTI  atui 
main  engine  fuel  flov's. 


d.  The  airplane  was  tested  in  the  clean  configuration  only  and  all 
curves  in  Appendix  I are  of  thib  configuration. 


e.  The  inanufaeturur  limits  PTT  operation  of  this  inctallation  to  an 
altitude  range  of  <10,000  to  4?i<000  feet  because  of  engine  structural  limitations, 

B.  TEST  RESULTS 

1.  Climb 

a.  Cheek  clitnhs  were  flown  using  two  climb  schedules.  One  schedfr 
ule  noted  as  schedule  "B"  in  the  climb  curves  in  Appendix  1 was  taken  from  Air 
Force  Technical  Report  No.  AFFTC  'i4-10  on  Phase  IV  testing  of  the  standard  F-Bf>F. 
This  schedule  is  the  recommended  best  climb  schedule  for  the  F-86F.  From  this 
schedule  and  estimated  40 /o  thrust  augmentation  from  PTI  a theoretical  best  climb 
schedule  was  r.alculatc<l  and  designated  as  schedule  '•A”  in  Appendix  I,  Since  this 
PTI  installation  is  limited  to  an  altitude  range  of  40,000  to  43,000  feet,  schedule 
"A”  is  an  attempt  to  stay  cn  the  Phase  IV  schedule  up  to  slightly  below  40,000  feet; 
and  then  while  lighting  PTI,  accelerating  to  the  theoretical  or  proposed  schedule  for 
the  remainder  of  the  climb  to  45,000  tcct.  The  limited  time  available  for  tests  and 
the  somewhat  arbitrary  nature  of  the  operating  limits  placed  upon  the  unit  at  the 
present  state  of  development  precluded  the  developing  of  data  reduction  methods 
for  reducing  this  data  to  standard  day  conditions.  The  data  presented  are,  there- 
fore, test  data  corrected  for  instrument  error.  Airspeed  and  altimeter  position 
error  corrections  used  are  those  established  for  the  standard  airspeed  system  of 
the  F-86F  airplane  during  Phase  IV  testing.  The  applicability  of  these  curves  was 
established  by  checks  against  an  F-BbA  pacer  aircraft.  A summary  of  climb  per- 
formance is  presented  below: 

TIME  TO  CLIMB 

Without  PTI  With  PTI 

Sched.  B - Min.  Sched.  A - Min,  Sched,  B *■  Min. 

20,000  to  45,000  14.1  4.4  4.6 

RATE  OF  CLIMB 


Altitude 

ft. 


Altitude 

ft. 


Without  PTI 
Sched.  B - ft/min 


With  PTI 

Sched.  A -It/min  Sched. B -ft/rnin 


30,000 

45,000 


3.000  7,400  7,000 

1.000  3,300  4,200 


b.  PTI  operation  during  all  climbs  was  satisfactory  with  slight  com- 
bustion instability  for  a short  period  on  a few  of  the  climbs.  This  condition  was  de- 
tected by  the  pilot  but  apparently  did  not  affect  climb  performance.  Although  the 
manufacturer  limits  the  present  PTI  configuration  to  45,000  feet  a maximum  alti- 
tude attempt  was  made  to  explore  and  substantiate  this  Pmit.  A maximum  altitude 


2 


A.B'  'I'r.t.hnuii  i '?  N<'„  Al'K't’  ‘■>•1  ll’ 


of  53f760  i'ecit  was  fa  !)  b 'J  b'  :.<U'  ♦.f'rrnmal.ed  the  flight.  At 

thip  altitude  the  airci.(''t  i«  « ij  d)b  (d  i (>00  rvd.e  of  tihunb,, 

2„  Level  Flight. 


a„  Level  f.ight  speed  vcr*?u.«  power  data  were  obtained  at  ZO^OOO, 

30.000  and  45,000  feet.  ConudeTable  dif.fu.isUy  was  encountered  m obtaining  this 
data  due  to  nozzle  binding,  A nozz’.c  with  suirfacn  hardened  i^egments  was  installed 
which  alleviated  thi«  condition  considerably  but  nozzle  sticking  was  still  pres<“nt 

to  a limited  degree  on  nubBcquent  flights.  This  nozzle  sticking  was  apparent  only 
in  level  flight  .it  altitude  and  wae  i.ot  app.ircrit  during  any  of  the  climbs. 

i).  Level  flight  data  are  presented  only  as  time  histories  of  level 
flight  aecclflrations  and  ma.ximum  level  flight  airspeed.  RPM  is  not  directly  rep- 
resentative of  engine  per  for  man ce  with  tins  mptallation.,  PTI  fuel  is  injected  up- 
stream of  the  turliinc  wheel  and  burns  aft  of  the  turbine  wheel.,  The  burning  of 
this  additional  fuel  increieca  the  presaute  on  the  back  side  of  the  turbine  blades 
and  tends  to  derrcaHc  engine  HPM„  Additional  fuel  is  scheduled  to  the  main  en- 
gine to  prevent  this  dec.iease  in  KPM  v.'f)jir  up  PTI  operation,  RPM  is  therefore 
dependent  upon  this  balance  of  Cue  . srhedub;d  b»  tween  the  main  engine  and  PTI,, 
Nozzle  position  also  affects  engine  RPM  md  since  it  cannot  readily  be  established 
that  the  nozzle  was  completely  free  (it-m  sticking  during  apparently  satisfactory 
operation,  nozzle  binding  m.iy  h ive  kI-.ci  hc  af'fei  te  on  tlm  datH,,  Since  R.PM  is  a.f- 
fected  by  the  two  conditions  stated  d ; s luit  a rcl.iable  criteria  of  engine  thrust. 
Maximum  level  fdght  airspeed  data  were  obt.iinerl  witli  and  without  PTI  within  the 

20.000  to  45,000  foot  range  to  wlut  h PTI  ojer.itmn  is  limited,,  'I’liese  instrument 
corrected  data  are  iircscidr.d  m Figure  4,  A)')iend.x  1 and  are  listed  in  the  summary 
below; 

MAXIMUM  CA 1 AlHSPEE If 


Altitude 

W d.i  oiitP'.r'. 

With  PTI 

_JL 

knots 

knots 

20,000 

423 

439 

30,000 

353 

3fi3 

45,000 

254 

255 

c. 

A c.omparison  of  .ic « e let'.iliori  runs  at  20,000, 

30,000  and 

45,000  feet  were  made  with  and  v'Hhmit  in  ^J^^;’■at^on„  At  20,000  feet  the  time 
to  accelerate  from  a ClAS  of  l()d  knots  t<*  420  knots  was  imduccd  from  3„47  minutes 
without  PIT  to  1,5  minutes  witli  PTI,  it  30,000  feet  an  im.rcaao  in  CAS  from  156 
knots  to  350  knots  requiif  cJ  3„5  mmiOes  dry  and  l.,72  minutes  wet  and  at45,000 
feet  from  210  knots  to  254  knots  the  time  rc.quiird  wan3,16  minute  s compared  to  l.Omin 
ulc.  Time  histormii  of  tfiesc,  ,u  i eh  i ations  a re  p.resented  as  instrument  corrected 
data  in  Figure  3 in  Appendix  The.  two  a<  c eleratituiH  made  at  each  of  the  three 
altitudes  were  made  as  l onsei  utive  » uns  of  the  same  flight. 

3.  Static  Tht  list  Calibration 

A ground  statu  tiirnst.  calibration  of  tlie  test  engine  was  made  on 
the  Universal  Tlirust  Stand  of  tlu;  An  Fort  e Flight  Test  Center.  Results  of  the 
test  arc  presented  in  Figure  5,  Append’x  J. 
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C.  CONCLUSIONS 

1„  It  IB  cofu  j.ucl (■.'<)  U'-U  M.r  iru  }n  pe  ci'ormance  of  the  F"86F  due; 

to  the  PTl  inetallution  ie  of  l■'u^h  m-.ign;i»ndf.'  as  to  warrant  further  exploration 
of  the  aystem.  The  installation  has  sufficiciit  merit  to  make  it  advisable  for  the 
Air  Force  to  secur  e devr  ioprnr  nf  lest  history  on  the  aystem  in  order  that  definite 
operating  limits  and  mairiteniiiu  e reqin » oments  may  be  established, 

D.  RECOMMENDA'nONS 

1,  The  AFFTC  recommends  that  further  developmental  testing  on  the 
PTl  installation  be  accomplished  both  by  the  contractor  and  by  the  Air  Force,,  To 
insure  representative  operation  more  than  one  aircraft  should  be  used  for  this 
testing. 
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PHOTOGRAPHS 

1 . Front  View 

2,  Three-Quarter  Left  Fro*'f  View 
,3,  Left  Side  View 

4.  Three-Quarter  Left  Rear  View 

5,  Rear  View 
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APPENDIX  II 


A 1“'  'I'orlmi^.al  I^f|)nii  No  Al''l'  l<.  a-l-Hi 


A„  DiMi'lN.SfC.NS 


the  lollowmg  d«'Mi}<n  <l.i‘.i  .uul  geiu'r.il  (linu'riHi!.)»ift  ^ <‘xrept  those  affected 
by  PTI  moditic.utione,  wcic  takci\  from  the  .tirplar»e  model  Hpecifieation,  North 
American  Keporf  No,.  N A -'ll  -1091,  dated  1.^  Feb  51° 


I .,  General  Dime  iih  onn;: 
vSpan 

Length  (ovoraU) 
Height  (ovorall) 


ilAZ  ft 
.^7.54  ft 
14..74  ft 


Wing'.: 


Area  (itu  hiding  aileroru?)  jiOZ.Zfi  aq  ft 

Siia.n  37. IZ  ft 

Aapect;  Ratio  4,56 

Taper  Rat;iu  .510 

Dihedral  3" 

iSwecpbai  k (Z5  iiori  ent  fine  of  the  basic 

.airfoil)  35“  41» 

Moan  A<'rodynamic  Chord(lcngth)  1 OZ.O  in 

Root  Chord  (in  the  str<'.amline)  130.16  in 

Tip  Chord  (in  the  atre.amline)  66.34  in 

Airfoil  section  deBignnt.ion  root  - NACA 
001 Z 64(tnudified) 
tip  - NACA -001  1 -64(niodified) 

('.oadiiig  edge  i«  syimnetricaTiy  extended  6 inclieu  at  tlic  root 
and  3 inches  at  the  tip) 


(a) 

(b) 


Flaps 


Area  (tot.a’,) 

3Z.51 

sq  ft 

fdioid  (mean  - in  the  stream- 

line) 

Z9.6Z 

in 

Dof  Lect'ion 

38“ 

Ai  .erons 

Area  (ea«:h  aileron) 

16.36 

sq  ft 

DeLection 

dn  15" 


3.  Fuselage:! 

Width  (max'imum) 

Height  (to  top  of  canopy) 

4.  Speed  Brakes:; 

Area  (tota,  surface  area) 
Def  itution 


60,0  ui 
78.Z5  in 


10.98  eq  ft 
50“ 
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i 

5,  Verli 

cal  Tail; 

i 

(a) 

Fifn 

A rca  ! me  1 uding  balane'c-  a rea 

forward  of 

•he  hinge  line) 

25.32  aq  ft 

Norma!  setting 

0” 

Defle  <:t  ion 

right 

0” 

left 

0° 

(b) 

Rudder; 

Area(inc!uding  tab  am)  excluding  rudder 

balam  <'  forwart)  of  the 

hinge  line) 

8.12  sq  ft 

Deflection 

right 

27.5" 

left 

27.5" 

(c) 

Tab;; 

A ( c<i 

,87  sq  ft 

Dofle  c tion 

rig.ht 

15" 

left 

15" 

6.  Horiiiontal  T.iil,: 

(a) 

Stiibi  U/er :: 

Area  (movable  por  tion  only) 

19.10  sq  ft 

Span 

12.75  ft 

Root  Chord 

45.50  in 

Uclh  I'tiun 

up 

6" 

down 

10" 

Dihcd  raJ 

10" 

(b) 

I;:  1 ova  to r 

Area  (aft  of  lunge  line) 

8„62  oq  ft 

Defloftion  (about  the  lunge  line  and 

directly  rebued  to  the  lioriziontal  up 

20.9° 

stabiliKcr  angle) 

dn 

3.3" 

B.  OPERATIONAL  UMITATIONS 

1 

K Limit  Speeds 

Divr  fat  1Z„000  feet) 

556  knots 

i 

Dive  (at  29,000  feet) 

421  knots 

Flaps  down 

185  knots 

Gear  extended 

185  knots 
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C. 


D. 


Z„  Lnnn  M uk'.vi  r l,.o-id  .l''u'iorfi 

C 'i'Mn  V <.:(t  ijj’.ir  t i..on  I *>  (due  ( o V^TJ  b.th'ast.)  to  -3„ 

3„  Pov't  r L. itni*  •' icn?: 

M)i,it.iry  (30  tiiisio^ 

Nor  in/i I r itr d(<  cntinuous) 

4„  Rocommcnrlrd  Wing  Flap  Setting 

Take-Off  (full  extension)  38" 

L.inditig  (full  e.xteiision)  38" 


J.  n « 4.  <7 

RJ*M_  - Without  PTl  With  PTI 
79^0*  7)90"G  ""  ”llOO"C 

7830  635"C  


5„  Maximum  in  Fl.ight  (Wi  PoBitions 

B'ot  wa  r <l 
Aft 


20.4%  MAC 
25, .370  MAC 


POWER  PLANT 


1,  Engine 

Model  f.ictieral  Electric,  Mfg„  J-47 -GE-27  with  PTI 

modification 

Engine  number  085674 
WEIGHT  AND  BALANCE 


Configuration  Clean 

Basic  Weiglit  with  P'J'f  rnodifu  ationH  12^288  ibs 

PTI  kit  197  lbs 

Ballast  (required  with  the  PTT  installation)  140  fbs 

Pilot  200  lbs 

Oil  23  ).bs 

Fuel  (gat)  435  gals 

Fuel  at  6.5  i.b/g.i  2,828  lbs 

Gross  weight  at  engine  start  15,339  lbs 

C G - % MAC  25.0 


E.  INSTRUMENTATION 

a.  Th.  instrumentation  was  installed  and  maintained  by  the  General 
Electric  Compai  y at  tlie  eon-ijiany’s  facility  at  Kclwards  Air  Force  Ba  le,  Calif. 
The  following  instruments  were  instatlcd  in  the  airplane  prior  to  the  Air  Force 
evaluation  flights 
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Al'‘  T«.  I linu'-t 


Ki'pfM  I No  . A ! < S'i  - I »> 


1 

( OO  1 (1  illl 

* ion  I (I'l III ( r 

t 1 ( 11  1< 

'i . 

y\  I i n(v  V (1 

.ndu  I'u! 

4,. 

All  imc  tc 

r 

li., 

Kxl.  iiiiji 

li  1 8 If  mpf  r n ( u r » 

fi .. 

T,u  I oinc 

*i  r 

Oiiti-ulc  Air  <emp<  ral  nr<‘ 

H. 

Maui  liir 

I low 

9,. 

PTi  fur  1 

How 

All  the  above  listed  mstr unie  ni P \vlri<  i.  were  instcjlled  in  the  Photo  Kecorder  Com- 
partment wore  duplif  /iled  ni  Mte  t <n.kfu»  with  ()u‘:  « xeeption  of  the  Outsule  Aii  Tem- 
perature Indicator,.  Foj  M.r  A.i  Fon  < < v,iiiMt!un  (lights  the  two  standard  alti- 
meters were  repl.ued  liy  two  ( -19  altimriers  and  iv^o  Fuel  h'iow  Totalizers  were 
added  to  the  inst.rumcnt.':t  ton.,  All  instrumentB  wei  r calibrated  by  General  Electric 
except  those  instal.ed  (or  (hr.  An  Frou  e tests  whicli  were  calibrated  by  the  Instru- 
mentation Branch,  Flight  '!>  si  lOnginr  r r mg  !jal)orator  y,  Edwards  Air  Force  Base, 
Caliiurnia. 

b.  Thrust  Stand  fuel  (lows  were  mr.isured  by  tnanually  timing  an 
increment  on  the  furd  tola  I t /.e  r . Tuning  was  started  as  the  one  gallon  counter 
moved  to  the  next  numbe  r <md  timing  was  stopped  appr oxirnately  one  minute 
later  as  the  counter  moved  again.. 

c„  The  Bt'Uid  ifd  shiji’s  nrspred  fiyslem  was  used  for  all  tests  and 
was  connected  to  indicators  in  the  pilot’s  panel  and  photo  panel.  The  location  and 
dimensions  ot  the  wing  boom  arc  flic  same  as  on  a standard  F-H6F, 

do  The  Irer  air  femperature  was  obtained  from  a shielded  tem- 
perature bulb  mounted  beneath  the  fuBclage  to  the  right  side  of  the  centerline 
just  aft  of  the  nose  gear.,  This  hnlli  was  i oiinec  ted  to  a photo-panel  indicator 
only.  The  temperature  recovery  fat  tot  usetl  was  1,00., 
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A„  FLIGHT  LOG 

B„  original  data 
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A„  FLIGHT  LOG 


The  following  listing  reflects  a brief  history  o(  the  j'ligljt  testa 


Flight  No. 

Date 

Flight 

hours 

PTl 

Tinie 
- min.. 
Total 

T E S 'T  S 

1 

21  Apr  54 

0;;06 

0t31 

Pilot  fami lia riiscition,  PTI  climb 
20,000  in  45,000  feet,,  Attemple.l  PTI 
hghte  at  35,000  and  45,000  feet,, 

2 

22  Apr  54 

0;;04 

0;i28 

PIT  (limb  20,000  to  45,000  feet,  at - 
Icnpjled  P TI  lights  at.  35,000  and 
45,000  feet,, 

3 

23  Apr  54 

0,;45 

0:48 

PTI  ( limb  20,000  to  45,000  feet,  at- 
It  rnptr.d  PTI  lights  at  45,000  feet. 

4 

24  Apr  54 

0;!06.,3 

0:35 

P'n  climb  20,000  to  45,000  feet,  at- 
tempted dry  speed  power  at  35,000 
fct(„ 

5 

29  Apr  54 

0;;()3„5 

0;:40 

Dry  < limb  to  45,000  feet,  attempted 
PIT  tights  ill.  20,000,  30,000,  35,000 
and  45,000  feet. 

6 

30  Apr  54 

0;;05 

0:50 

Dry  c.lmih  to  45,000  feet,  bnccessful 
PTI  lights  at  20,000  and  35,000  feet. 

7 

30  Apr  54 

0:;07„3 

0:;55 

Dry  climl)  to  20,, 000  feet,  airspeed 
calibration  with  pacer  airplane  at 
20,000  feet,. 

8 

30  Apr  54 

0;1  2„1 

0,1 55 

PTI  climb  20,000  to  45,000  feet,  turns 
and  divt  with  P'Tl 

9 

30  Apr  54 

0;0H 

0::50 

Dry  climb  to  45,000  feet.,  fiuccessful 
P IT  lights  at  40,000  feet,. 

10 

1 May  54 

0:;09 

0;;40 

Dry  climb  to  45.000  fl„  PTI  climb  45,000  to 
53|,420  ft..  T’ur bine  huclciO;  failerl  at  53,420  ft 
Max,,  alt.,  rc.achcd  was  53,760  feet,. 

11 

4 May  54 

0:00, .7 

1:05 

PTI  climb  20,000  to  45,000  feet,  at- 
lemjilrd  1*'JT  lights  at  40,000  feet. 

12 

4 May  54 

0:15„5 

0::40 

P I ! < turd)  2()„00()  to  45.000  feet,.  Sue - 
(a-.sshil  PT)  bi'htd  at  4.0,000  and  45,000 
fccC. 
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Flight  No,, 

Date 

Flight 
l>ou  r t* 
PTl 

Time 
- min 
Jljjtil 

T E ti  T S 

13 

4 May  54 

0 

0;:50 

Dr  y climb  to  45,000  £eet„ 
Turns  at  40,000  l'eet„ 

14 

4 May  54 

Os  123 

Os  55 

PTl  climb  20,000  to  45,000 
fe«t„  Turns  at  45,000  feet  with 
and  without  PTL  Accelerations 
with  and  without  PTJ.  at  45,000 
ieet. 

15 

5 May  54 

0 

0s45 

'rower  fly-bys,,  Instrumentation 
malfunction,  no  photo-recorder 
data. 

Jh 

5 May  54 

OsOl.8 

0;:45 

Dry  climb  to  40,000  foet,airspeed 
calibration  with  Pacpr  aircraft 
at  20,000  and  40,000  feet. 

17 

5 May  54 

0s05 

0;:50 

Dry  climb  to  30,000  feet,  Ac- 
eelora, lions  with  and  without 
PTl  at  20,000  and  30,000  feet. 

18 

6 May  54 

0;iI3 

Q::33 

Fa,miliari/.ation  and  quaj.itative 
evaluation  flight.  Lost  turbine 
backet  at  altitude.  Dead  stick 
landings  on  lake  bed. 

19 

2 1 May  54 

Os  05 

I son 

F.mnliar iKation  and  qualitative 
evaluation  flight. 

ZO 

25  May  54 

0::17 

0s40 

l‘'am 3 liari nation  and  qualitative 
t. V'l  luation  flight,, 

21 

26  May  54 

0,s07 

0s25 

FamiliriJ  ie.ation  and  qualitative 
evaluation  flight,,  Lost  turbine 
bucket  at  altitude,, 

TOTALITY 

:5sIO„2 

14:;40 
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TEST  DATA  CORKPJCTKD  FOE  INSTRUMENT  EIRROH 

— - 

jSSZ£ZEfS^7:_io£rzz^  

feg'K:  isgfMff/  > a-T?^ 

_i_£^  , 

33^^  HH  2^'JS.  2S„  .Jt/JL. 

Urns.  jJillA  iSEo.  I^S9.Q..  753k.Q  /9.9&C  Sac  ja  . 

'TyAH  '17CO  yyCO  7 7 f?ij'77^n  7 7*ia  77  90 


rji 


/T'-A 

17  1^ 

/.  7 3 

4^s 

miiO 

7 80  a 

4 A < 

77T~ 

’JIT 

L 

jg-JZ&fiP. 
5 i o C 


t::  7- jSTTh^ 


tnots 


.JJ^...jLZz3l.jL2:z3. 


EKnKEO 

^^jSlF^S 


.Btaha^ 


EZ^SI 

77-a“I/7r^ 

l , />.5y_  l / ii/  \A  J7A 

Ju3f  itf 

73  BOO 

197i0 

. —2.  y 

ajaJL\22^^.  .'X22^..1 

JLSU-.. 

3l  a 7 b;.  3 ^ 

— . - ...  ... 

-go  -g 

7 7 2.  0 “ 
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AV'  T(.  ( I Rejioi  ):  No  . A KFTf  '.'1  Hi 


COMDK  AFFTC„  E1)VVAK1)S  AFB.,  C.Al  IFORN  A 


COMDR  WADC„  WRIGHC -PA  I 1FK>SON  A FB.  OH'O  3 MAY  54 


SUBJECT  FEiGHT 


VEST  OF  p rs 


■ r4ST ABLATION  IN  F-B6F. . 


THE  AIR  FORCE  PHASE  FOUH  AND  OPERATfOMAL  SUITADILITY  TEST  OF  THE 
GENERAL  ELECTRIC  BAILMENT  AiRCRAF  I'  F H6F  S/N  506  EQUIPPED  WITH  PRE- 
TURBINE INJECnON  BEGAN  ,M  APRIL  54..  TO  DATE  FOUR  FLIGHTS  UTILIZING 
NINETEEN  MINUTES  P'H  TIME  HAVE  BEEN  CONDUCTED,  PT[  WAS  STARTED  ON 
AIR.  FOUR  FLIGHTS  AT  ^()„00()  FEET  ALTmJDE  DURING  THE  CLIMB  AND  SHUT 
OFF  A'l'  45,000  FEET  AL m UDE  EXCEP  T ON  THE  LAST  FLIGHT  WHEN  THE 


PILOT  LEFT  PTI  ON  AND  LEVELED  OFF  A T LS.OOO  FEET  AL'ITTUDE  WHERE 
THE  ,PTI  BLEW  OUT,,  OPERATION  HAS  BEEN  SA  TISFACTORY  DURING  THE 
CLIMBS  FROM  20,000  to  45„000  FEE  T ALTI  TUDE  ON  THESE  .FOUR  FLIGHTS. 
HOWEVER  DUE  TO  BINDING  OF  THE  NOZZLE  ACTUATOR  ASSEMBLY  IT  HAS 
NOT  BEEN  POSSIBLE  TO  MAIN  TAIN  S ATJSFACI'OR Y P’l'I  OPERATION  IN  LEVEL 
FLIGHT,,  IN  THOSE  CASES  WHERE  A P'!’,“  l.IOHT  WAS  ACCOMPLISHED  IN  LEVEL 
FLIGHT  THE  NOZZLE  S'TUCK  IN  THE  CLOSED  POSl'J'ION  RESULTING  IN  A 
CRITICAL  DROP  OFF  IN  MAIN  ENGINE  SPEED  DUE  TO  THE  INCREASED  PTI 
PRESSURES,,  REPLACEMENT  OF  THE  NOZZI.E  AND  ACTUATOR  ASSEMBLY  DID 
NOT  ELIMINATE  THE  BIND.iNG,  IN  VEST  SGAIMON  REVEALED  THAT  OIL  LEAK- 
AGE FROM  A BEARING  [N  THE  ACTTUATOR  MO  TOR  COUL.O  BE  CAUSING  THE 
JACK-SHAFT  TO  GUM  UP  AND  BIND,  AND  AL.SO  COULD  BE  CAUSING  THE  ACTU- 
ATOR MOTOR  BRAKE  TO  EXPAND  AND  BIND  DURING  MOTOR  OPERATION.  AT 
THIS  TIME  THE  ACTUATOR  MOTOR  IS  BEING  MODIFIED  IN  AN  ATTEMPT  TO 
ELIMINATE  THIS  PROBLEM.,  AND  I'HER  FAC'l'OH  ‘THAT  MAY  HAVE  CONTRI- 


BUTED TO  THi;  BINDING  IS 


THE  EXCESSIVE  FRICTION  AT  THE  ACTUATING 


ABM  SLO'TS  IN  THE  NOZZLE,.  AT  PKESEN'T  A NOZZLE  WITH  SURFACE  HARD- 
ENED ACTUATING  ARM  SLOTS  AND  SURFACE  HARDENED  SEGMENTS  HAS  BEEN 
INSTALLED,  IT  IS  EXPECTED  THA  T 'IHE  PROBLEM  OF  THE  BINDING  NOZZLE 
WILL  BE  ELIMINATED  WITHIN  THE  NEXT  WEEK,  HOWEVER,  CONSIDERABLE 
DELAY  HAS  ALREADY  RESULTED  FROM  THIS  MAI.FUNCTION.  IN  ORDER  TO 
SATISFACTORILY  ACCOMPLISH  THE  PHASE  FOUR  FLIGHT  TEST  AND  OPERA- 
TIONAL SUITABILITY  TES  T IT  WILL  BE  NECESSARY  TO  EXTEND  THE  PROGRAM 
DURATION  FROM  TWO  WEEKS  TO  SIX  WEEKS,  IT  IS  REQUESTED  THAT  THIS  EX- 


TENSION BE  AUTHORIZED.. 

DONALD  H,  WOOLEY,  i/L»,  IJSAF 

FTDTP 

Project  Engineer 
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H,.  A.  HANES,  Colonel,  USAF 

Director,  Flight  Test  and 
Development 


AF  'IV’t'lmical  'No,,  AFti*' I’ti  'i4  I (> 


rOMI^H  AF>“TC,  KDWARDS  AFB  CAl.lFOJiNiA 

COMDR  WADC,  WRIGHT  PA'J'  I’ERSON  AFB  OHIO  17  May  S4 

SUBJECT  FLIGHT  TEST  OF  PTI  INSTALLATION  IN  F-86F„  „ „„ 

TEST  FIiIGHTS  OF  THE  AIR  FORCE  PHASE  FOUR  AND  OPERATIONAL  SUITA- 
BILITY TEST  OF  THE  GENERAL  ELECTRIC  BAILMENT  AIRCRAFT  F-86F  S/N 
50(>  EQUIPPED  WITH  PRE -'I'U RBINE  INJECTION  WERE  COMPLETED  6 MAY  54. 
EIGHTEEN  FLIGHTS  HAVE  BEEN  MADE  TOTALING  THIRTEEN  HOURS  AND 
THIRTY  MINUTES  INCLUDING  I'WO  HOURS  PIT  TIME.  DURING  THE  l^IRST  FOUR 
FLIGHTS  PTI  OPERATION  WAS  NOT  ENTIRELY  SATISFACTORY  BECAUSE  OF 
BINDING  OF  THE  NOZZLE  AND/OR  NOZZLE  ACTUATOR  ASSEMBLY.  THIS  CON- 
DITION WAS  ELIMINATED  BY  SlIITARLE  MODIFIC ATIONS  AND  THE  FIFTH 
THROUGH  THE  TENTH  FLIGHTS  WERE  MADE  WITH  PTI  OPERATING  SATIS- 
FACTORILY,, ON  THE  ELEVENTH  FLIGHT  A TURBINE  BUCKET  FAILED,.  TIME 
ON  THE  BUCKETS  WHEN  FAILURE  OCCURRED  WAS  TWO  HOURS  AND  EIGHT 
MINUTES  OF  PTI  TIME,,  THE  TURBINE  WHEEL  WAS  REPLACED  AND  PTI  OP- 
ERATION WAS  SATISFACTORY  UN'l’lL  FLIGHT  EIGHTEEN  WHEN  ANOTHER  TUR- 
BINE BUCKET  FAILED,,  TIME  ON  THIS  SE‘.T  OF  BUCKETS  WAS  ONE  HOUR  AND 
FORTY-THREE  MINUTES,,  INFORMAL  .INFORMATION  FROM  THE  GENERAL 
ELECTRIC  COMPANY  INDICATES  THAT  THE  LONGEST  TIME  TO  BE  ACCUMU- 
LATED ON  A SET  OF  TURBINE  BUCKETS  WAS  TWO  HOURS  AND  TWELVE  MIN- 
UTES AT  WHICH  TIME  A IZOO'C  START  NECESSITATED  THE  REMOVED  OF  THE 
TURBINE  WHEEL.  IT  IS  RECOGNIZED  THAT  THE  PTI  INSTALLATION  HAS  CON- 
SIDERABLE MERIT  BUT  DUE  TO  THE  RELATIVELY  SHORT  DURATION  OF  THE 
TEST  IT  IS  DIFFICULT  TO  FULLY  EVALUATE  THIS  SYSTEM.  IT  IS  ANTICIPATED 
THAT  ADDITIONAL  TESTING  WILL  ELIMINATE  THE  DIFFICULTIES  ENCOUNTERPJD. 
THE  AFFTC  RECOMMENDS  THAT  FURTHER  DEVELOPMENTAL  TESTING  ON 
THE  PTI  INSTALLATION  BE  ACCOMPLISHED  BOTH  BY  GENERAL  ELECTRIC  AND 
BY  THE  AIR  FORCE,.  TO  EXPEDITE  THE  PTI  PROGRAM  IT  IS  SUGGESTED  THAT 
THE  IN-SERVICE  FUNCTIONAL  DEVELOPMENT  TEST  BE  HUN  CONCURRENTLY 
WITH  THE  ABOVE  TESTS.  IT  IS  ALSO  RECOMMENDED  THAT  THE  IN-SERVICE 
TEST  BE  CONDUCTED  UNDER  STRICT  TEST  CONDITIONS  WITH  SUITABLE  LIMI- 
TATIONS ON  PTI  OPERATION,,  THE  FOLLOWING  APPROXIMATED  PERFORMANCE 
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DATA  WEHE  OBTAINED  FROM  llfK  'NS  I R U’ ' EN  1’  CORllECTED,  RAW  DATA 
WITH  A GROSS  'J  AKE  OFF  WEK.H  I'  OF  1">„400  POUNDS-.  KATE  OF  CIJMB 
AT  20,000  FEET  WAS  JNCREASED  i>,.;i00  FEE  I'  PER  MINUTE  WITH  PTI  AS 
COMPARED  TO  DRY  OPERA HON..  TIUS  DELTA  HATE  OF  CIHMB  IS  INDI- 
CATIVE OF  THE  INCREASE  !N  CLIMB  PERFORMANCE  THROUGHOUT  THE 
20p000  TO  45p000  FOOT  Al,  rt.lTIDE  RANGE  TO  WHICH  THIS  PTI  ENGINE  CON- 
FIGURATION IS  LIMlTEDo  AN  AVERAGE  TIME  TO  CLIMB  FROM  20,000  TO 
45,000  FEET  WAS  FOUR  MINUTES  WITH  PTL  AT  40,000  FEET  TIME  TO  AC- 
CELERATE FROM  MINIMUM  TO  MAXIMUM  AIRSPEED  WAS  DECREASED  FROM 
FOUR  MINUTES  TWENTY-TWO  SECONDS  TO  ONE  MINUTE  FORTY  SECONDS 
WITH  PTL  AT  30,000  FEET  AN  „025  INCREASE  IN  MAXIMUM  LEVEL  FLIGHT 
MACH  NUMBER  WAS  OBTAINED  OVER  DRY  OPERATION.,  THE  TEST  PILOT 
REPORTS  THAT  AL'I'HOUGH  PTI  OPERA  IION  DURING  THE  FIRST  FOUR 
FLIGHTS  WAS  UNSATISFACTORY,  PTi  OPERATION  DURING  THE  SUBSEQUENT 
FOURTEEN  FIRGHTS  WAS  SIMPLE  AND  DEPENDABLE,, 

DONALD  H,  WOOLEY,,  I/li,  USAF 
FTDTP 

Project  Enginner 


H„  A,  HANES,  Colonel,  USAF 

Director,,  Flight  Test  and 
Development 
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NAHY  i fON  OP’  Tfip; 

(iUNlsH  A 1 , • K.c  I ili{B>NI':  iNJKC'I'lON  SYSTl'iM 


A„  pui{  P(j,si'; 


1„  Tine  rejioit  Mr  mmi  ‘ < * i pjrc  b.  inm.U' y (’.valuation  l:o 

dctorminc  the  piar  tn  aln  Uv  and  fiabah  bily  ol  tijr  ncrua,it  E-cctrif  Camipnriy's 
pre-turbiiit;  injcic'tioii  m‘.d  i iatu.m  ai  an  K-86F  ivr  r 

B„  iN'raoDUcnoN 

In  The  pre  'turbinn  jiijrad.ion  lotion  (hereafter  referred  to  as 

PTI)  was  cieveloped  by  thci  Goner.-a),  Electric  Company  aK  a thrust  augmentation 
eygtom  for*  the  F-H6F  a.ia"c r.aft.,  The  Ryptein  is  designed  to  give  approximately 
40  /o  incTeiased  thrust  .md  is  restricted  «o  aLtitudes  between  Z0,000  and  45,000 
feet, 

2,  Flight  lesting  of  the  PT.!.  system  w.is  ..ivthov ized  by  WA.DC,  and  on 
21  April  1954  a test  program  was  initiated  on  the  Generaf  E.lectric  Company's 
bailment  P-80F  S/N  506,.  During  the  testing  pe.viod  of  21  April  to  6 May  1954, 
eighteen  tesst  flights  were  made,  .,k eumu-.atmg  13::30  hours  of  flight  time, 
approximately  2s00  hours  of  which  was  PTI  time, 

C.  TEST  RESULTS  AND  DISCUSS.QN 

1,  The  following  is  a re«um»‘  (>'  the  mam  difficulties  encountered 
during  tho  program:; 

a„  During  Mir  iirPt  (our  /.'igldp  PT.I  operation  was  unsatisfactory. 
On  each  of  these  flightH  PT.t  wis  Ptir'fd  p.  ,10,000  feet  and  did  operate  satis- 
factorily to  45,000  (net,  iiowcivi  r„  iM.einpts  to  religlit  PTl  after  the  climb  were 
unsuccessful,,  On  those  ,i.ltc  inj  ,i  'ight  was  made,  a critical  drop  in 

engine  spnejd  resulted,,  It  was  drtrrmined  M.,it  this  drop  in  speed  was  caused 
by  failure  of  the  jet  rioss/.tn  to  open  to  the  proj  er  position,.  Investigation  re- 
vealed several  factors  v/h;ich  miy  have  prrvnntc^d  the  jet  noz7,)c’  from  opening 
properly.  After  suitabio  modilic.itionft  were  made  the  operation  of  the  PTI 
system  was  satisfactory,  A list  of  the  lictors  contributing  to  the  binding  of 
the  nozzle  and  the  modifi  ‘ions  made,,  le  .xe  foJlowsv 

(1)  Ftiftion  o.(  the  no/,/. to  a(,tuating  arms  at  the  nozzle 
actuating  arm  slots, i friction  wip  rfdueed  by  insta’bing  a no/zAc  body  with 
surface  hardened  arm  eiotp., 

(2)  J’ru  ticm  between  the  lioz/le:  segments  and  the  nozzle 
bodys  surface  hardened  no//(e  segmenlK  were  instaUed,. 

(3)  S(  ).'.;tng  of  the,  nu//le  j,ic;k  shaft  m the  needle  bearings 
at  high  tenxperaturesj;  diametc'-  of  the  j.irk  shift  v/as  decreased. 
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‘ Wi  -U  , 


A)*'  T(ichn!<  a i Mt'poi  l.  No  , A P’l*'  !';  1 

(4)  n-M  (4  -a  r\<  ii  Ui.iU‘1  iiKiuJi  brake  due  to  a.b- 
Hoi-|jl:ion  of  oil  1 , ( c ir  i:u  (.  of  br  ik'  nu  i < . 

(‘i)  < iiunm of  ilu  iio/i/.if:  j i<  k ^Isaft  ilue  to  oii  icaka  jo}: 

afl  sources  oi.  t»;l  leakage  to  tl.c  -iHS<unl«lv  r Nnonated,. 

b„  On  fUght  No„  10  P,r.t  was  started  at  4S,.000  feet  in  a climb. 

The  climb  continued  to  50,000  feet  with  PFI  ope  rating  satisfactorily.  AT  50,000 
feet  PTI  was  shut  off  and  r cUgbtod  satiofactoTi' y using  a “®speod“jog"  technique. 

To  light  PTI  by  the  ""speed- jog method;;  ;i  throttle  setting  of  slightly  leas  than 
full  forward  is  cstabiiahed,,  immediately  upon  st?irting  PTI  the  throttle  is  advanced 
to  the  full  forward  posi' ,on„  I'lie  elirnb  was  continued  to  53,420  foot,,  At  this  al- 
titude a loud  noise  aiiu  subsequent  vibration  caused  the  pilot  to  retard  the  throttle 
to  idle.  The  aircraft  was  landed  with  f.he  engine  at  idle  speed.  An  inspection  re- 
vealed that  a single  turbine  inu  ket  had  (ailed. 

c.  On  fligiil  No,,  1 1 di/ticulty  was  experienced  in  lighting  and 
maintaining  PTI.  This  was  attributed  to  a low  main  engine  fuel  flow  setting  for 
PTI  operation.  The  main  engine  fuel  flow  v/as  increased  and  PTI  operation  was 
satisfactory  in  subsequent  flights,. 

d.  On  flight  No..  18  at  44,000  feet  after  being  on  PTI  for  approxi- 
mately 13  minutes  a loud  noise  and  an  .ift  fire  warning  light  caused  the  pilot  to  cut 
off  the  engine  and  make  a dead-stick  landing,.  I’he  amount  of  continuous  PTI  time 
accumulated  during  this  flight  was  longer  than  on  any  previous  flight.  Inspection 
of  the  engine  revealed  another  sing/e  turbine  bucket  failure..  This  was  the  last 
flight  made  under  the  Air  Force  Icsl  program.. 

2„  a„  A //yglo  inspection  of.  the  two  turbine  wheels  which  suffered 
the  bucket  failures  did  not  reveal  .any  defects  in  the  turbine  wheel  blanks.  The 
maximum  tip  diamei.e  rs  were  34„  334  an<l  34.,  322  inches,  respectively.  The  first 
of  these  diameters  exceeds  the  maximum  allowable  diameter  of  34.  325  for  tur- 
bine wheels  in  standard  use,  however,  for  the  PTI  trsst  the  General  Flecti'ic  Com- 
pany has  tentatively  increased  the  maximum  print  dimension  to  34.385.  The  maxi- 
mum blank  diamotors  of  the  two  turbine  wheels  were  26.736  and  26,744  inches  res- 
pectively. The  standard  maximum  blank  diameter  is  26.7  38  inches,  on  this  baals 
the  second  turbine  wheel  was  rejected.  The  buckets  from  the  two  turbine  wheels 
have  been  sent  by  the  General  Electric  Company  to  the  Thompson  Laboratory  of 
the  General  Electric  Company  for  .analysis;:  the  results  are  not  yet  available. 

b.  The  PTI  operation  time  accumulated  by  each  set  of  buckets  at 
the  time  of  failure  was  2 hours  and  8 minutes  and  1 hour  and  43  minutes  respectively. 
Informal  information  from  the  Gencr.il  Electric  Company  indicates  that  i hours 
and  12  minutes  is  the  longest  PTI  time  to  ever  bo  accumulated  on  one  set  of  tur- 
bine wheel  buckets. 

3„  The  procedures  for  initial  adjustment  of  the  PTI  system  have  not 
yet  beenfinalized.  At  this  time  the  PTI  fuel  flow  is  first  adjusted  on  the  ground 
to  some  predetermined  value..  The  mam  fuel  flow  is  tlicn  adjusted  to  be  compatible 
with  the  PTI  fuel  flow,  that  is,  to  maintain  a suitable  pressure  ratio  between  com- 
pressor discharge  pressure  and  turbine  discharge  pressure  so  that  PTI  will  start 
and  operate  satisfactorily,,  ft  is  necessary  to  make  very  short  duration  PTI  ground 
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AF  Teciiuical.  Kf^por*.  No , A I ( '. 


4-  1*0  y 4-«.*  i f iK*  % r-  • 

This  procccluro  18  untie i Hfutly  by  1.1, t Geru  ral  F'et  trie  Company  anti  it  is  likely  that 
it  will  be  motlifiedr 


4„  Doting  Uioer  fliglite  when  »he  PTI  system  was  operating  satis- 
factorily no  difficulties  were  ent  ountered  in  the  ttperafion  of  the  system,,  Satis- 
factory PTI  operation  was  demonstrated  during  all  normally  encountered  aircraft 
maneuvers.  The  PTI  system  was  started  in  climbs  and  dives  and  at  both  low  and 
high  airspeeds.  Successful  PTI  lights  are  usually  made  on  the  first  try  using  a 
normal  starting  procedure^  while  at  100 /o  power  momentarily  pushing  the  throttle 
outboard  to  actuate  a micro  switch  which  starts  the  PTI.  Use  of  the  previously 
described  speed-jog  technique  will  almost  always  result  in  a satisfactory  start 
should  the  normal  starting  procedure  fail,  providing  the  system  is  operating  satis- 
factorily. 


5.  The  General  Electric  Company  has  estimated  that  about  400 
manhours  would  be  requi»’ed  to  modify  an  aircraft  which  is  in  service,  to  the  PTI 
configuration.  After  installation  of  the  final  configuration  of  the  PTI  system  the 
maintenance  of  the  system  proper  is  not  expe'^ted  to  be  excessive.  Engine  main- 
tenance, however,  due  to  the  frequent  inspections  necessary  and  the  short  service 
life  of  the  turbine  wheel  and  buckets,  will  require  a considerable  number  of  man- 
hours. 

6„  At  this  time  the  main  disadvantiges  of  the  system  are  the 
short  service  life  of  turbine  wheels  and  the  maximum  altitude  limitation.  The  ad- 
vantages are  the  increased  performance  of  the  aircraft,  the  simplicity  of  the  system, 
and  the  easy  adaptation  of  the  system  to  great  numbers  of  aircraft  already  in  ser- 
vice. 


D.  CONCLUSIONS 

1.  At  this  time  the  General  Electric  Company's  present  PTI  system 
has  not  been  flight  tested  sufficiently  for  normal  use  by  operational  organizations. 
The  system  as  tested  could  be  utilized  in  F-86F  aircraft  with  the  following  limi- 
tations : 

. a.  Altitudes  20.000  to  45,000  feet. 

b.  Maximum  continuous  operation  of  PTTj  10  minutes. 

c.  Maximum  PTI  operation  per  flights  10  minutes,  (In  order  that 

frequent  inspections  can  be  made  during  the  preliminary 
testing). 

d.  Maximum  service  life  of  turbine  wheel  buckets?,  2 hours  of  PTI 

time. 

e.  Time  between  zyglo  Inspection  of  turbine  wheels  and  hot 

section  iiispectioti  of  angiaes?.  I hour  of  PTI  time. 

f.  Maximum  turbine  wheel  tip  anrl  blank  diameters?  to  be  as 

specified  in  applicable  Technical  Orders. 
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should  undergo  a funoliona.  development  fepf.  .ind  lurUier  evalualion  by  an  Air  Force 
Flight  Tost  organization.  '.lint- lest  shonUl  be  authorized  as  soon  a«  possible  in 
order  that  a fully  developed  PTl  Hystetn  tie  avail  ibm  in  cane  of  nationa'  emergency. 


3„  The  PTI  system  poRseseeB  coneiderabie  potential  and  should  be 
further  developed  by  the  General  Electric  Company,, 

E.  recommendations 


1.  The  following  actions  arc  recommended  in  order  to  complete  the 
development  of  the  PTT.  systems 

a.  ContinuHtion  of  the  General  Electric  Company's  flight  test 
program  at  Edwards  Air  Force  Base  in  order  to  improve  the  present  PTI  sys- 
tem, with  emphasis  on  increasing  the  maximum  altitude  and  increasing  the  ser- 
vice life  of  the  turbine  buckets. 


b.  Authorization  of  a functional  deveiopmont  test  and  evalua- 
tion of  the  present  PTI  system  by  the  Air  Force.  This  test  would  be  primarily 
an  evaluation  of  the  capabilities  and  limitations  of  the  present  PTI  system  and 
would  provide  information  to  be  used  in  the  development  of  an  improved  system. 
The  following  prob.lems  should  be  given  particular  consideratiom 

(1)  Service  life  of  the  turbine  wheel  and  hot  section  parts 
under  PTI  operation. 

(2)  Effect  of  continuous  long  duration  PTI  operation  at 

various  altitudes. 

(3)  Allowable  altitudes  for  PTI  operation. 

(4)  Effect  of  PTI  operation  on  the  structure  of  the  tail  cone, 
tailpipe  and  aircraft  fuselage. 

(5)  Determination  of  turbine  bucket  temperatures  through 
the  use  of  an  instrumented  nozzle  diaphragm. 

(6)  Dntorr'w.nation  of  maximum  allowable  turbine  wheel 
tip  diameter  and  turbine  wheel  blank  diameter  for  PTI  operation. 

(7)  Investigation  of  the  adaptation  of  the  free  floating  shroud 
ring  assombly  to  the  PTI  installation  to  reduce  the  possibility  of  shroud  seizure, 

2.  Because  of  the  potential  ol  tlie  PTI  syiitem  and  the  advantages  of 
this  system  it  is  recommended  that  further  development  and  flight  testing  be  au- 
thorized as  soon  as  possible. 


WTLITAM  D.  MOTZNY.  l/Lt,  USAF 
Project  Engineer 
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i)i;rriuairrj_oN 

Number  of  copiea 

Hq,  USAF.  Watihiugton  D , C , 

Attns  Director  ot  Requiromonte,  DCS/O  1 

Attns  AsBt  for  Atomic  Energy,  DCS/O  1 

Attns  Asst  for  Prograrmmng,  DCS/O  1 

Attni  Directorate  of  Op<2ration,8,  DCS/O  4 

Attns  Directorate  of  Proc.uromont  and  Production  Engine- 
ering, Production  Engineering  Division  DCS/M  1 
Attns  r'irectorato  of  Mamtonanco  Engineering  DCS/M  Z 

Attn:  j .FDRD"AN,  Directorate  of  Research  and  Development! 

Attn:  Directorate  of  Intelligence,  DCS/O 

Attn:  AFOIN-ZB3  1 

Attns  AFOIN-2C1  1 

Hq,  AMC,  Wright  “Patter  eon  AFB,  Ohio 

Attns  MCMRM,  Materia",  and  Flight  Safety  Deficiency  Dr,  1 

Attn:  MCSRD,  Directorate  of  Supply  and  Services  1 

Attn;  MXMZ,  Programs  Monitoring  Office  Supply,  M and 

S Directorate  1 

Attn;  MCPBXA,  Administration  Office,  Industrial  Re- 
sources Div.  1 

Attns  MCPPA,  Aircraft  Branch,  Procurement  Div,  2 

Attn;  MCPPXE,  Aeronautical  Equipment  Section,  Pro- 
curement Div.  1 

Attn;  MCPPRT,  Technical  Office,  Research  and  De- 
velopment Br. , Procurement  Div,  1 

Hq,  W'ADC,  Wright-Patterson  AFB,  Ohio 

Attn;  WCY,  Assistant  Chief  of  Staff  1 

Attns  WCRO,  Operations  and  Plans  Office  1 

Attn;  WeS,  Weapons  System  Div,  2 

Attns  WCOSI,  Technical  Info  Intelligence  Br.  1 

Attns  WCOST,  Test  Requirements  Br.  4 

Attn;  WCTE,  Engineering  Br.  3 

Attn;  WGOSR,  Foreign  Release  Br,  3 

Attns  WCOF,  Flying  Safety  Engineering  Office  1 

Attn:  WCLSR,  Aero  Branch  Aircraft  Lab  2 

Hq,  ARDC,  P.O.Box  1395,  Ba.ltimoro  3,  Maryland 

Attn;  RDDAS  3 

Attns  RDOS,  F -ying  Safety  Office  1 

Attn;  RDTST,  Capt,  Lucas  1 


AF  TocUriiiNt..'.  Kopcvl  Nc..  AFFT^;  54  16 


! 


I 

I 

1 


(continued) 


No,  of  copie  8 

Director,  Air  University  Ijibrary^  MaxwelA  AFB,  Ala,  1 

Cornmandantp  USAF  Institute  of  Technology,  Wright-Patteraon 

AFD,  Ohio  I 


Armed  Services  TochnicajL  Information  Agency,  Document  Service 
Center,  Knott  B- dg, , 4th  and  Main  Sts,  Da^on  2,  Ohio  6 

Office  of  the  Inspector  General,  USAF,  Norton  AFB,  San 

Bernardino,  Calif.  3 

Chief,  Air  TocltuicaJ.  Intoliigenco  Center,  Wright-patterson 

AFB,  Ohio  1 

Bureau  of  Aeronautics,  Dept,  of  the  Navy,  Washington  25,  DC  2 

Comdr,  U.S.  Navaj.  Air  Materia:.  Center,  Philadelphia,  Pa,  1 

Comdr,  U.S. Naval  Air  Teat  Center,  Patuxent  River,  Md,  1 

Comdr,  Air  Force  Special  Weapons  Center,  Attn:  AF  Atomic 

Energy  Library,  Kirtland  AFB,  New  Mexico  1 


Hq,  AFFTC 

FTDTP  1 

l/Lt  Don  Wooley,  Project  Engineer  1 

FTE,  Base  Historian  1 

FTOT,  Technical  Lnformation  Office  1 

FTDA  5 


I 


t 


I 


Comdr,  Air  Technical  Inte.l}.igonce  Center,  Attn::  APOIN- 
ATISD-IB,  Wright-patterson  AFB,  Ohio 

Hq,  Strategic  Air  Command,  Offutt  AFB,  Omaha,  Nebraska 
Attn:  Operations  Analysis 

Attn;  DM4D 
Attn:  OES 

NACA,  1512  "H«  St,,N.  W.  Washington,  25,  DC 
Attn:  O.ffico  of  Aeronautical  Intolligonce 

NACA,  Liaison  Office,  Wright-Patter son  AFB,  Ohio 
Attn;  MCLANA 
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No,  of  copies 

NACA,  P.  O.  Box  £7  3,  Jidwards,  Calif. 

Attm  Mr.  Walter  C.  Williams,  HiRh  Speed  Flight 

Research  Station  1 
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ration of  the  contract  and  shall  be  returned  when  no  longer  required,  or  upon  recall  by  ASTL\. 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  AIR  FORCE  MATERIEL  COMMAND 
WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO 


FlB  1 9 2002 


MEMORANDUM  FOR  DTIC/OCQ  (ZENA  ROGERS) 

8725  JOHN  J.  KINGMAN  ROAD,  SUITE  0944 
FORT  BELVOIR  VA  22060-6218 


FROM:  AFMCCSO/SCOC 

4225  Logistics  Avenue,  Room  SI 32 
Wright-Patterson  AFB  OH  45433-5714 


SUBJECT:  Technical  Reports  Cleared  for  Public  Release 


References:  (a)  HQ  AFMC/PAX  Memo,  26  Nov  01,  Security  and  Policy  Review, 
AFMC  01-242  (Atch  1) 

(b)  HQ  AFMC/PAX  Memo,  19  Dec  01,  Security  and  Policy  Review, 

' AFMC  01-275  (Atch  2) 

(c)  HQ  AFMC/PAX  Memo,  17  Jan  02,  Security  and  Policy  Review, 
AFMC  02-005  (Atch  3) 


1 .  Technical  reports  submitted  in  the  attached  references  listed  above  are  cleared  for  public 
release  in  accordance  with  AFI  35-101,  26  Jul  01,  Public  Affairs  Policies  and  Procedures, 
Chapter  15  (Cases  AFMC  01-242,  AFMC  01-275,  & AFMC  02-005). 


2.  Please  direct  further  questions  to  Lezora  U.  Nobles,  AFMC  CSO/SCOC,  DSN  787-8583. 


LEZORA  U.  NOBLES 

AFMC  STINFO  Assistant 

Directorate  of  Communications  and  Information 


Attachments: 

1 . HQ  AFMC/PAX  Memo,  26  Nov  0 1 

2.  HQ  AFMC/PAX  Memo,  1 9 Dec  0 1 

3.  HQ  AFMC/PAX  Memo,  1 7 Jan  02 

cc: 

HQ  AFMC/HO  (Dr.  William  Elliott) 


DEPARTMENT  OE  THE  AIR  FORCE 

HEADQUARTERS  AIR  FORCE  MATERIEL  COMMAND 
WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO 


DEC  1 9 200i 

MEMORANDUM  FOR  HQ  AFMC/HO 


FROM:  HQ  AFMC/PAX 

SUBJECT:  Security  and  Policy  Review,  AFMC  01-275 

1 . The  reports  listed  in  your  attached  letter  were  submitted  for  security  and  policy  review  lAW 
AFI 35-101,  Chapter  15.  They  have  been  cleared  for  public  release. 

2.  If  you  have  any  questions,  please  call  me  at  77828.  Thanks. 


Security  and  Policy  Review 
Office  of  Public  Affairs 


Attachment: 

Your  Ltr  18  November  2001 


MEMORANDUM  FOR:  HQ  AFMC/PAX 

Attn:  Jim  Morrow 


18  December  2001 


FROM:  HQAFMC/HO 
SUBJECT:  Releasability  Reviews 

1.  Please  conduct  public  releasability  reviews  for  the  following  attached  Defense 

Technical  Information  Center  (DTIC)  reports: 

a.  Emergency  Fuel  Selector  Valve  Test  on  the  J47-GE-27  Engine  as  Installed  on  F- 
86F  Aircraft,  January  1955;  DTIC  No.  AD-  056  013. 

b.  Phase  II  Performance  and  Serviceability  Tests  of  the  F-86F  Airplane  USAF  No. 
51-13506  with  Pre-Turbine  Modifications,  June  1954;  DTIC  No.  AD-  037  710. 

c.  J-47  Jet  Engine  Compressor  Failures,  1 April  1952;  DTIC  No.  AD-  039  818. 

d.  Evaluation  of  Aircraft  Armament  Installation  (F-86F  with  206  RK  Guns)  Project 
Gun-Val,  February  1955;  DTIC  No.  AD-  056  763. 

e.  A Study  of  Serviced-Imposed  Maneuvers  of  Four  Jet  Fighter  Airplanes  in  Relation 
to  Their  Handling  Qualities  and  Calculated  Dynamic  Characteristics,  1 5 August 
1955;  DTIC  No.  AD-  068  899. 

f.  Fuel  Booster  Pump,  6 February  1953;  DTIC  No.  AD-  007  226. 

g.  Flight  Investigation  of  Stability  Fix  for  F-86F  Aircraft,  8 September  1953;  DTIC 
No.  AD-  032  259. 

h.  Investigation  of  Engine  Operational  Deficiencies  in  the  F-86F  Airplane,  June 
1953;  DTIC  No.  AD- 015  749. 

i.  Operational  Suitability  Test  of  the  T-160  20mm  Gun  Installation  in  F-86F-2 
Aircraft,  29  April  1954;  DTIC  No.  AD-  031  528. 

j.  Engineering  Evaluation  of  Type  T 160  Gun  and  Installation  in  F 86  Aircraft, 
September  1953;  DTIC  No.  AD-  019  809. 
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k.  Airplane  and  Engine  Responses  to  Abrupt  Throttle  Steps  as  Determined  from 
Flight  Tests  of  Eight  Jet-Propelled  Airplanes,  September  1959;  DTIC  No.  AD- 
225  780. 

l.  Improved  F-86F:  Combat  Developed,  28  January  1953;  DTIC  No.  AD-  003  153. 

m.  Flight  Test  Progress  Report  No.  19  for  Week  Ending  February  27,  1953  for 
Model  F-86F  Airplane  NAA  Model  No.  NA-191,  5 March  1953;  DTIC  No.  AD- 
006  806. 

2.  These  attachments  have  been  requested  by  Dr.  Kermeth  P.  Werrell,  a private 
researcher. 

3.  The  AFMC/HO  point  of  contact  for  these  reviews  is  Dr.  William  Elliott,  who  may  be 
reached  at  extension  77476. 


Command  Historian 


13  Attachments: 

a.  DTIC  No.  AD- 056  013 

b.  DTIC  No.  AD- 037  710 

c.  DTIC  No.  AD- 039  818 

d.  DTIC  No.  AD- 056  763 

e.  DTIC  No.  AD- 068  899 

f.  DTIC  No.  AD-  007  226 

g.  DTIC  No.  AD- 032  259 

h.  DTIC  No.  AD- 015  749 

i.  DTICNo.  AD-031  528 

j.  DTICNo.  AD- 019  809 

k.  DTIC  No.  AD- 225  780 

l.  DTICNo.  AD- 003  153 

m.  DTIC  No.  AD-  006  806 


